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The asymmetric unit of the title compound, Ci7Hig04, 
contains two crystallographically independent molecules with 
different absolute configurations. 

Related literature 

Flavonoids are thought to have protective effects against 
cardiovascular diseases, cancers and other age-related diseases 
due to their high antioxidant capacity, see: Zhang et al. (2008). 
For our efforts to synthesize derivatives of flavonoids for 
urease inhibitors and antibacterial activity screening, see: Xiao 
et al. (2010, 2011). 



y = 2805.9 (11) A" 
Z = 8 

Mo Ka radiation 

Data collection 

Bmker SMART APEX CCD 

diffractometer 
Absorption correction: multi-scan 

(SADABS; Sheldrick, 1996) 
= 0.981, r„,^„ = 0.991 

Refinement 

R[F^ > 2a(F^)] = 0.053 

wR(F^) = 0.141 

S = 1.03 

5752 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



fj. = 0.10 mm"' 
r = 296 K 

0.20 X 0.20 X 0.10 mm 



14633 measured reflections 
5752 independent reflections 
3699 reflections with / > 2a(l) 
Ri„, = 0.034 



383 parameters 

H-atom parameters constrained 
Ap„ax = 0.41 e A"' 
A/3„i„ = -0.16 e A"' 



D-H- - A 


D-H 


H-A 


D---A 


D-H- - A 


C33-H33B- ■ 06' 


0.96 


2.47 


3.278 (4) 


141 


Symmetry code: (i) x 


-i.y.z. 









Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The work was financed by a project supported by the Hunan 
Provincial Natural Science Foundation of China (grant No. 
11 J J3113) and the Key Laboratory of Hunan Forest Products 
and Chemical Industry Engineering of Hunan Province (grant 
No. JDZ201102). 




Experimental 

Crystal data 

C17H16O4 
M, = 284.30 
Orthorhombic, /'2j2j2j 



a = 10.601 (2) A 
b = 15.762 (4) A 
c = 16.793 (4) A 



Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: AA2036). 
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7-Methoxy-3-(4-methoxyphenyl)chromaii-4-one 

Z,-Y. Peng, X.-Y. Liu, Y.-L. Yang, K.-S. Xiang and Z.-P. Xiao 

Comment 

Flavonoids are thought to have protective effects against cardiovascular diseases, cancers, and other age-related diseases due 
to their high antioxidant capacity both in vivo and in vitro systems (Zhang, et al, 2008). Recently, we focused our efforts to 
synthesize derivatives of flavonoids for urease inhibitors and antibacterial activity screening (Xiao, et al, 2010 and 2011). 

The crystal structure of the title compound, 7-methoxy-3-(4-methoxyphenyl)chroman-4-one, contains two crystallo- 
graphically independent molecules (Fig. 1) in the asymmetric unit. They are a pair of enantiomers, and we define CI to 
C17 as molecule A, while C18 to C34 as molecule B. In molecule A, the ring C4/C5/C6/C7/C8/C9 makes a dihedral angle 
of 72.74 (9) ° with the ring C10/C11/C12/C13/C14/C15. However, in molecule B, the corresponding dihedral angle is 
83.32 (11)°. 



LiAlH4 (5.0 mmol) and AICI3 (6 mmol) was dissolved in THF (10 ml), and 6 mmol of 7-methoxy-3-(4-methoxyphenyl)- 
4//-chromen-4-one was subsequently added. The mixture was stirred at 273 K for 3 h, and extracted with ethylacetate fol- 
lowed by addition of water (5 ml). After removal of the solvent, the resulting residue was purified over a silica gel column 
eluting with etrylacetate -petroleum ether (1:1). The crystals suitable for single -crystal structure determination of the title 
compound were grown from ethylacetate -petroleum ether at room temperature by slow evaporation. 



All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms with C — H = 
0.93 A for aromatic H atoms, 0.96 A for CH3 type H atoms, 0.97 A for CH2 type H atoms and 0.98 A for CH type H atom, 
respectively. C/iso(H) values were set at 1.5 times C/eq(C) for methyl H atoms, and 1.2 times for the rest H atoms. 



Experimental 



Refinement 



Figures 




Fig. 1. Molecular structure of the title compound. Thermal displacement ellipsoids are drawn 
at the 30% probability level. 





^i'- Fig. 2. Packing diagram. 
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7-Methoxy-3-(4-methoxyphenyl)chroman-4-one 



Crystal data 
C17H16O4 
M;.= 284.30 
Orthorhombic , P2 1 2 1 2 1 
Hall symbol: P 2ac 2ab 
a = 10.601 (2) A 
/)= 15.762 (4) A 
c= 16.793 (4) A 
F= 2805.9 (ll)A^ 
Z=8 



F{QQQ) = 1200 

Dx= 1.346 Mgm"^ 

Mo radiation, X = 0.7 1 073 A 

Cell parameters from 3901 reflections 

9 = 2.5-26.0° 

H = 0.10mm"^ 

r=296K 

Block, colorless 

0.20 X 0.20 X 0.10 mm 



Data collection 



Bruker SMART APEX CCD 
diffractometer 

Radiation source: fine-focus sealed tube 
graphite 

(p and CO scan 

Absorption correction: multi-scan 
(SADABS; Sheldrick, 1996) 
r„u„ = 0.981, r„ax = 0.991 
14633 measured reflections 



5752 independent reflections 

3699 reflections with /> 2a(I) 
/?i„,= 0.034 



/! = -12^13 

A: = -19^19 
/ = -14^21 



Refinement 

Refinement on 
Least-squares matrix: full 
/?[i^>2a(F^)] = 0.053 
w/?(i^) = 0.141 

5'= 1.03 

5752 reflections 
383 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: inferred from neighbouring 
sites 

H-atom parameters constrained 

w = l/[a^(Fo^) + (0.0682P)^ + 0.1397P] 

where P = {Fo + 2F^)IZ 
(A/0)max< 0.001 

Apmax = 0.41 eA"^ 

Apmin = -0.16eA"^ 



Special details 

Geometry. All s.u.'s (except the s.u. in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell s.u.'s are taken into account individually in the estimation of s.u.'s in distances, angles and torsion angles; correlations between 
s.u.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell s.u.'s is 
used for estimating s.u.'s involving l.s. planes. 
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Refinement. Refinement of against ALL reflections. The weighted /J-factor wR and goodness of fit S are based on , convention- 
al /{-factors R are based on F, with F set to zero for negative F^. The threshold expression of > a(i^) is used only for calculating R- 

factors(gt) etc. and is not relevant to the choice of reflections for refinement, /^-factors based on F^ are statistically about twice as large 
as those based on F, and R- factors based on ALL data will be even larger. 

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 
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A A^QA /"I Q"\ 

u.uDyu (1") 


A AAIQ /"I 0\ 
U.UU JO (Iz) 


—A AAOA i1 A'\ 
U.UUZU (14) 


—A AA4Q /"I lA 
U.UU4y (1 J) 




A Ayl Cyi /I Q\ 


A A'17/1 f'l /l^ 
U.Uj /4 (14) 


A A^o 1 ^^ Q\ 
U.UjZI (lo) 


A AA 10 
U.UUIZ (1 j) 


A AA 1 c ^^ A\ 

U.UU lo (14) 


A AA01 ^^ iA 

U.UUZ J ( 1 j) 


/ 


A A/1 c 


A A/1 t^n 
U.U4o / (lo) 


A AQQ 

U.Uoo yj ) 


A AA/1 O 1 ^ \ 

U.UU4o (1 j) 


A AA/iO ^ 1 n\ 

U.UUoo (IV) 


A AAA /I /■! OA 

— U.UUU4 (lo) 




U.UjO (zJ 


A A^^ (")\ 

U.Ujj (Z) 


A A/:0 /"OA 

U.Uoy (z ) 


A AAT/I /■ 1 '7\ 
U.UU /4 (1 /) 


A AA/17 /■! 0\ 

U.UU4/ (lo) 


A AA0 7 /■ 1 /^A 

—\),y)yjz / (lo) 


K-'Zy 




U.Ujj ' (lo) 


A A^Q 

v.vjy yz) 


—A AA^Q /"I 

U.UUjo (1 j ) 


A AA 1 Q /" 1 /;"\ 

U.UUlo (10) 


—A AAA4 /"I ^A 
U.UU04 (Ij) 






A ATSA /l /l^ 
U.UJoU (14) 


U.Uj / (Z) 


A AA/1 /I ^^ i\ 

U.UU44 ( IZ) 


A AA 17 ('^ ^\ 
U.UU 1 / ( 1 J) 


A AAA/1 f'l /I A 
U.UU04 (14) 


r^i 1 




A AA/1 /"^^ 
U.U04 (Z) 


A A^^ /OA 
U.Uj J (Z) 


A AA^C / 1 7^ 

U.UUjo (1 /) 


A AAAQ ^^ n\ 
u.uuoy (1 /) 


A AA10 ^^ AA 

U.UUjo (10) 




u.U4y (^z ) 


A ATQ 
U.U/o (Z) 


A ATA 
U.U /O (j ) 


A AAAT /"I Q"\ 

u.uuo/ (lyj 


—A A01 ^0\ 

U.UZj yZ) 


—A A1 A /"OA 
U.U14 yZ) 




A A J^AO / 1 Q"\ 

U.U4UZ yVy) 


U.UOl \Z) 


A 1 O 1 

U.lZl yj ) 


—A AAOO /"l AA 
U.UUZZ (10) 


A AA^ 

U.UUj yz) 


A AAO 
U.UUZ (Z) 




A A/CA /">\ 

U.UoU yz ) 


U.Uoy (Z) 


A AQO /"JA 
U-UoZ (j ) 


A A1 1 A /I QA 
U.Ul lU (IV) 


A A01 
U.UZj (Z ) 


A AAOO i"\ QA 
U.UUZZ ( lo) 


Ui 


A A/1 C') /I a\ 


A A^OA /I OA 

U.UjZU (Iz) 


A AQAT /"I SA 

u.uyo/ (lo) 


A AAT^ ^^ f\\ 
U. UU JJ (lU) 


A A1 00 /I OA 

Kj.yjizz (iz) 


A AO 1 Q /I OA 

u.uziy (1^) 


Kjz 




A AAA A {\ A\ 
U.UOUO (1^) 


A 1 

U.UO yz) 


—A AATT /"I 0"\ 

U.UU/ / v^-^) 


A AAIC /"I 

U.UUjo (1 j) 


A AOOO /"I ^A 
V.VzZZ (1 J) 


03 


AA/1T/1 

(J.tJ434 (13) 


U.U33Z (12) 


A 1 A 1 A /■ 1 0 \ 

U.lUlU (lo) 


A AA/i A / ^ ^ \ 
U.UUoU (11) 


A AA/I 1 /■ 1 T \ 

U.UUol (13) 


A AAA 1 / 1 

U.UUUl (12) 


04 


0.0524 (14) 


0.0700 (15) 


0.108 (2) 


0.0136(13) 


0.0108(15) 


0.0035 (14) 


05 


0.0392(13) 


0.0409(11) 


0.123 (2) 


-0.0001 (9) 


0.0027(13) 


-0.0177(12) 


06 


0.0435 (14) 


0.0604 (14) 


0.135(2) 


0.0086(11) 


-0.0034 (16) 


0.0031 (15) 


07 


0.0391 (12) 


0.0472 (11) 


0.0958 (17) 


-0.0052 (10) 


-0.0051 (12) 


-0.0040(11) 


08 


0.0471 (13) 


0.0733 (13) 


0.0607(14) 


-0.0151 (11) 


0.0063(11) 


-0.0113(11) 



Geometric parameters (A, °) 



CI— Ol 


1.411 (4) 


C18— 05 


1.415 (4) 


CI— C2 


1.482 (4) 


C18— C19 


1.467 (5) 


CI— HIA 


0.9700 


C18— H18A 


0.9700 


CI— HIB 


0.9700 


C18— H18B 


0.9700 


C2— C3 


1.521 (5) 


C19— C20 


1.511 (5) 


C2— CIO 


1.523 (4) 


C19— C27 


1.512 (5) 


C2— H2 


0.9800 


C19— H19 


0.9800 


C3— 02 


1.213(4) 


C20— 06 


1.224(3) 


C3— C4 


1.459 (4) 


C20— C21 


1.453 (4) 


C4— C9 


1.395 (4) 


C21— C22 


1.399 (4) 


C4— C5 


1.396(4) 


C21— C26 


1.401 (4) 


C5— C6 


1.368 (4) 


C22— C23 


1.364(4) 


C5— H5 


0.9300 


C22— H22 


0.9300 


C6— C7 


1.388 (4) 


C23— C24 


1.388 (4) 
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Co — Ho 


A niAA 


C/ — UJ 


1 1 CA 

I.JjU \5) 


C/ — Co 


1.3 /o (4J 


Co — cy 


l.ioy (4J 


i^O XJO 

Co — rlo 


A mAA 


cy — ui 


l.JoJ (J ) 


CiU — Cii 


1.3 /O (jj 


CiU — CI J 


1.3 /y (4j 


CI 1 — Clz 


1 lO/l ( A\ 

1.3o4 (4) 


CI 1 — ^rll 1 


A OQAA 


Clz — Cli 


1.3yi (j) 


Clz — hllz 


A A1 AA 


C13 — U4 


1.300 (4) 


CI J — C14 


1.3ol (j) 


C14 — ClD 


1.300 (4j 


C14 — H14 


A AIAA 


i^l C XJ1 c 

CI J — ^ril J 


A mAA 


ClO — Ui 


1.43z (4J 


iC XJ1 iC A 

ClO — ^riloA 


A AiCAA 


V^i U 1 1 i UD 


\) .y\}\j\) 


C16 — ^H16C 


0.9600 


C17 — 04 


1.427 (5) 


C17 — ^H17A 


0.9600 


C17 — ^H17B 


0.9600 


C17 — ^H17C 


0.9600 


Ul — Ci — Cz 


11/1 1 

114.3 (3J 


C\\ TT1 A 

Ui — Ci — ^rll A 


1 AQ n 
lUo. / 


Cz — C 1 — n 1 A 


1 AO n 


^1 r^^ UI D 
Ul — CI — ^rllD 


1 AO 1 

lUo. / 


Cz — CI — MIB 


1 AO n 
lUo. / 


XJ1 A XJ1 D 

HIA — L.1 — ^MiB 


1 AT £. 


/"'T /"'O 

CI — Cz — Cj 


1 AA /C /"3\ 
lUV.O (3) 


CI — Cz — CIU 


111 C 

UZ.D (3) 


Ci — Cz — C 1 U 


11/1 C 

114.D (3J 


r^o m 
CI — Cz — Hz 


1 A/; 
lUo.D 


/^i /^"> m 
Ci — Cz — Hz 


1 A/; 
lUo.D 


C 1 U — Cz — Hz 


lUo.o 


/^o /"^"i r^A 
\jl — Cj — C4 


Izz.o (3) 


UZ — Ci — Cz 


1 Tl A 

lz3.U (3) 


/"'/I /"''J /"'o 
C4 — CJ — Cz 


11/1 A 

114.(J (3J 


t~^c\ r^A 

Cy — C4 — CD 


1 1 T 1 

117.1 (3) 


r'Q C^A c^i 
Cy — C4 — Cj 


1 0 1 A /"2^ 


Cj — C4 — Ci 


1 T 1 O /"3\ 

lZl.6 (i) 


C6— C5— C4 


121.8 (3) 


C6— C5— H5 


119.1 


C4— C5— H5 


119.1 


C5— C6— C7 


119.9(3) 


C5— C6— H6 


120.1 


C7— C6— H6 


120.1 



sup-6 



Cz3 — hlz3 


A AIAA 

u.y3uu 


Cz4 — (J/ 


1.3jj (3) 


Cz4 — Czj 


1 T70 //1\ 

1.3 /o (4) 


CzD — Czo 


1.3ol (4J 


Czj — HZj 


A AIAA 


Czo — Uj 


1.3 jy (3 ) 


Cz / — Czo 


1.30Z {p) 


Cz / — C3z 


1.3oU p J 


Czo — czy 


1 "J/C/l I' A\ 

1 .3o4 (4) 


/~">o mo 
CZo — rlZo 


A mAA 


Czy — C3U 


1 .3 /O (4) 


Czy — hizy 


A AIAA 


C3U — Uo 


1 1 "TA /lA 
1 .3 /U (3) 


C3U — C3 1 


1 1 nn (A \ 
i.6 1 1 (4) 


C31 — C3z 


1.4U3 (4) 


C31 — rl3 1 


A AIAA 

u.y3uu 


C3z — xi3z 


A AIAA 

u.y3uu 


C33 — U / 


1 /IT 1 /■/! \ 
1.4Zl (4) 


C33 — xi33A 


A AiCAA 


J J — nj jD 


\j .y\j\j\J 


C33 — H33C 


0.9600 


C34 — 08 


1 419 (A) 


C34 — H34A 


0.9600 


C34 — H34B 


0.9600 


C34 — H34C 


0.9600 


U J — C 1 0 — ^H 1 OD 


1 AO C 


/~^1A O XJ1 OD 

Ciy — CIo — HioB 


1 AO C 


H 1 sA — C 1 8 — H 1 oU 


1 AT C 
lU/.J 


^^^o ^^^c^ r^'^n 

c 1 5 — c 1 y — czu 


1 AA O 

luy.o (3) 


o /~^1A 
ClO — Cly — Cz/ 


113.7 (3) 


r^oA r^io r^OT 

Czu — c 1 y — Cz / 


11 J.4 yi) 


/"'lo /"'in U1A 

CIS — ciy — Hiy 


1 AC T 


/"'OA ^^^c^ uin 

czu — Ciy — Hiy 


1 AC T 


/~^1A ul A 

Cz / — ciy — Hiy 


1 AC T 


Uo — CzU — Czl 


1 T> A /I \ 

IZZ.U (3) 


Uo — Czu — c 1 y 


1 O 1 O /I \ 

iZl.o (3) 


Czl — CzU — c 1 y 


I 1 C A 

II j.U (3) 


Czz — Cz 1 — Cz6 


117.2 (3) 


/"'OT /^Tl /^TA 

Czz — Cz 1 — Czu 


1 A /"3\ 

Izz.U (3) 


r^'^fx 

Czo — Cz 1 — CzU 


1 TA C /">\ 
IZU.J (Z) 


/^T3 /^OO 

Czi — Czz — Cz 1 


1 '1 1 /Z 

Izl.o (3) 


/"^ii un 
Czi — Czz — Hzz 


1 1 A 1 

iiy.z 


/"'Tl r^")") UT> 

Czl — Czz — Hzz 


1 1 A T 

1 ly.z 


Czz — Czi — Cz4 


lino 

119.8 (i) 


C22— C23— H23 


120.1 


C24— C23— H23 


120.1 


07— C24— C25 


124.0 (3) 


07— C24— C23 


115.4 (2) 


C25— C24— C23 


120.6 (3) 



supplementary materials 



i^'y C"! r^o 


123. / (3) 


c\i r^n r^£i 


1 1 A 

llo.U (JJ 


r*-o r*-n 

Co — C / — Co 


1 OA "5 

IzU.i \5) 


t~^n r^o r^c\ 

c / — Co — cy 


1 1 A 1 

iiy.i (3 J 


f^^n r^Q Tuo 
C/ — Co — rlo 


1 TA /I 


/^n /^o Ljo 
cy — Co — xlo 


1 1A /I 


^~\^ r^Ci r^o 

ui — cy — Co 


1 1 C A 

iij.y \p) 


r^Q C^A 
Ui — cy — C4 


lzz.4 \ 5 ) 


r^Q r^c\ r^A 

Co — cy — C4 


1 O 1 O 

Izl.o (3) 


/~"1A /"'IC 

CI 1 — CIO — C15 


117.7(3) 


CI 1 — ClU — Cz 


1 O /I A 

lz4.U (3) 


C 1 J — C 1 U — Cz 


II0.3 (3) 


ClU — CI 1 — ClZ 


111 n (i\ 
vlv.l yp) 


ClU — CI 1 — nil 


1 1 A O 

1 ly.z 


XJ11 

ClZ — CI 1 — ^rll 1 


1 1 A 0 

1 ly.z 


CI 1 — Clz — CI J 


1 1 A A (1\ 

iiy.4 (3j 


/"'ll /"'l^ UIT 

Cll — Clz — ^rllz 


1 OA 1 


CI J — Clz — ^rllz 


1 OA "3 

izU.3 


U4 — C 1 J — C 1 4 


1 0 /I C 

iz4.D (3 ) 


(J4 — C 1 i — C 1 z 


1 Id. 3 (3) 


C14 CI J — Clz 


1 1 A 1 

iiy. 1 (3) 


CID — C14 — CI J 


1 OA 1 

izU.l (3 J 


/^l C A XJ1 /I 

CI J — C14 — ^rll4 


1 OA A 


/^ll /^1/1 U1/1 

CI J — C14 — irll4 


1 OA A 


C14 — CO — ClU 


1 00 A (1\ 

Izz.U (3) 


C14 — C15 — ^M15 


1 1 A A 


ClU — CI J — HIS 


1 1 A A 


U3 — C 1 0 H 1 OA 


1 AA C 


(J J — C 1 0 — n 1 ori 


1 AA Z. 


XJ1 A /^liC XJ1 iCD 

HloA — ClO — HlOD 


1 AA C 


U J — C 1 0 — H 1 oC 


1 AA C 


HloA — Clo — HloC 


1 AA Z. 


MlOD — Clo — MloC 


1 AA C 


r\A r^^n xjita 
U4 — CI / — HI /A 


1 AA C 


04 — CI / — HI ID 


1 AA C 


XJ1TA 1 T LJ1 

HI /A — CI / — HI la 


1 AA Q. 


r\A pi 7 TJi7r 




H17A — C17 — H17C 


109.5 


H 1 7B — C 1 7 — H 1 7C 


109.5 


05 — CI 8 — C19 


115.1 (3) 


05 — 018 — H18A 


108.5 


019 — 018 — ^H18A 


108.5 


/~\i /^"j 
(J 1 — C 1 — Cz — C J 


—JO. 3 (4) 


Ul — CI — Cz — CIO 


175.0 (3) 


01—02—03—02 


-152.6 (3) 


010—02—03—02 


-25.1 (5) 


01—02—03—04 


34.6 (4) 


010—02—03—04 


162.1 (3) 


02—03—04—09 


-179.9 (3) 



/^O/l /^OC /^O/i 

Cz4 — Czj — CZO 


1 1 A A (1\ 

uy.u \p) 


f~^'^A /"'OC LJOC 

Cz4 — Czj — xlz j 


1 OA C 

IzU.J 


/^OA /^O^ XJO^ 

Czo — Czj — Mzj 


1 Ort c 
IzU.j 


Uj — Czo — Czj 


1 1 0 /o\ 
1 1 o.z (zj 


{^z. r^'yc /^o 1 
U J — Czo — Cz 1 


100 A /"I \ 

Izz.U (3) 


/^oc r^'^c /^oi 
Czj — Czo — Cz 1 


101 0 /'0\ 

Izl.o (Z) 


/^oo /^oo /^"io 
Czo — Cz / — C3z 


I 1 T 0 

II /.o \p) 


1^00 /^OT /^10 

Czo — Cz / — c 1 y 


101 /"l^ 

Izl.U (3 J 


C3z — Cz / — ciy 


101 0 //I \ 
LlL.I (4) 


/^OT /^OO /^OA 

Cz / — Czo — czy 


Izl.o (3) 


/^OT /^OO XJOO 

Cz / — Czo — rlzo 


1 1 A 1 

1 ly.i 


/^OA r^oo TUOO 

Czy — Czo — hlzo 


1 1 A 1 

1 ly.i 


/^OO /^OA /^lA 

Czo — Czy — C3U 


1 OA 0 

IzU.o (3) 


/^OO /^OA TUOA 

Czo — Czy — Hzy 


1 1 A 

uy.D 


r^1(\ /^OA XJOA 

C3U — Czy — Hzy 


1 1 A iC 

uy.o 


r\Q c^ic\ /^oA 

Uo — C3U — Czy 


11 J. / (3) 


Uo — C3U — C3 1 


1 O/l 0 /'I \ 

lz4.o (3) 


/^OA r*^i(\ t^i'X 
Czy — C3U — C3 1 


1 1 A C /■QA 
liy.J (3) 


r^i(\ r^i'K /^"^o 
C3U — C3 1 — C3z 


11 O.J (3j 


r^iCK r^i 1 TUT 1 
C3U — C3 1 — rl3 1 


1 OA 0 

IzU.o 


/^TO TUT 1 

C3z — C31 — xi31 


1 OA 0 

IzU.o 


/^oo /^"io /^"Ji 
Cz / — C3z — C3 1 


101 0 

Izl. / {5} 


/^OT /^"^O XJ'30 

Cz / — C3z — H3z 


1 1 A 0 

iiy.z 


/^"Jl /^"JO TUTO 

C31 — C3z — hl3z 


1 1 A 0 

1 ly.z 


r\'l C^ll Q A 

U / — C33 — ^Jrl33A 


1 AA C 

luy.j 


U/ — C33 — rl33D 


1 AA C 

luy.j 


ri33A — C33 — hl33r> 


1 AA C 

luy.j 


U / — C33 — hl33C 


1 AA C 

luy.j 


Jrl33A — C33 — Jrl33C 


1 AA C 

luy.j 


xi3 3d — C3 3 — xi3 3 C 


1 AA C 

luy.j 


Uo — C34 — hl34A 


1 AA C 

luy.j 


Uo — C34 — ^113 4B 


1 AA C 


xi3 4A — C3 4 — ri3 4d 


1 AA C 

luy.j 


Uo — C34 — ^rl34C 


luy.j 


TUI /I A r^l A \^'y AC^ 

W 3 4 A — C 3 4 — hl3 4C 


1 AA C 

luy.j 


TUT/ID f^l A LJ1/1/^ 

rl34D — C34 — xi34C 


1 AA C 

luy.j 


po m PI 


1 1 s 9 

iiJ.Z yZ,j 


C7 — 03 — 016 


118.1 (2) 


013 — 04 — 017 


117.3 (3) 


C26 — 05 — 018 


116.1 (2) 


C24 — 07 — 033 


118.8 (2) 


C30 — 08 — 034 


118.4 (2) 


/^1A f^"<t\ /^Tl f^"<"< 

C 1 y — CzU — Cz 1 — Czz 


— loo.z (3) 


U6 — CzU — Cz 1 — Cz6 


1 TO C /I \ 

172.5 (3) 


019—020—021—026 


5.0 (5) 


026—02 1—022—023 


-1.8 (5) 


C20— 021— 022— 023 


171.6(3) 


02 1 —022—023—024 


0.6 (5) 


022—023—024—07 


-179.4 (3) 



sup-7 
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/^T C'l C'A /^n 

C2 — Co — C4 — CV 


n (\ { A \ 

-7.0 (4) 


/"^o r^A r^z 


-2.5 (5) 


/^O /^"^ /^/l /^c 

— Ci — C4 — 


1 /U.3 (3j 


/^n /^/i /^c /^/^ 
Cy — C4 — Cj — Co 


1 1 

1.1 (4) 


r^'y r^A r^z /^/c 
C J — C4 — C J — C 0 


1 "7/; 1 
— 1 /o.3 (3) 


r^A r^t^ r^n 
C4 — CD — Co — C / 


-0.3 (5) 


c^z. c^f^ c^n cw 
Cj — Co — C / — Ui 


no 1 /"2^ 
—1 /o.l (3 ) 


c^z. r^a c^n c^q 
Cj — Co — C / — Co 


— U.z p ) 


/"^i r^n /^o r^c\ 
(Ji — C / — Co — CV 


V 1 1 .1 (3) 


r^c r^n /^o r^a 

Co — c / — Co — cy 


A A 

0.0 (5) 


r^n r^o r^c\ rw 

c / — Co — cy — u 1 


1 TA A /1\ 

—1 /y.y (3) 


r^n f^Q f^(\ A 

c / — Co — cy — C4 


U.O (j) 


c J — C4 — cy — u 1 


1 /y.J (3) 


CJ — C4 — cy — (J 1 


-3.1 (5) 


r^z r^A r^c\ r^o 

c J — C4 — cy — C o 


-1.3 (4) 


r^i r^A r^c\ /^o 

c J — C4 — cy — Co 


1 /o.l (3) 


Ci — Cz — ClU — CI 1 


00.4 (4) 


Ci — Cz — C 1 U — C 1 i 


-57.7 (4) 


C i — Cz — C 1 U — C 1 J 


1 AT C 
— lU/.J (4) 


CJ — Cz — C 1 U — C 1 J 


lzo.4 (3) 


i^lC i^lA i^ll i^l^ 

CI J — ClU — CI 1 — Clz 


-0.7 (4) 


/^1A 

Cz — CiU — Cil — Ciz 


— 1 /o.o (3J 


/^1A /^ll 

ClU — Cll — Clz — Cli 


A A 

— u.y (4j 


CI 1 — Clz — CI 3 — (J4 


—1 /o.l (3) 


CI 1 — Clz — C13 — C14 


1.8 (4) 


U4 — C 1 3 — C 14 — C 1 J 


1 TO A 

1 /O.y (3) 


C 1 Z — C 1 i — C 1 4 — C 1 J 


1 A fZ\ 

-1.0 (5) 


C 1 3 — C 1 4 — C 1 J — C 1 U 


-0.7 (5) 


CI 1 — ClU — CI J — C14 


1.6 (5) 


Cz — C 1 U — C 1 J — C 1 4 


177.7 (3) 


UD — C 1 0 — C 1 y — CzU 


54.4 p) 


f~\z r^y o /"'in 

05 — C 1 5 — C 1 y — C27 


—174.6 (i) 


C18— C19— C20— 06 


158.8 (4) 


C27— C19— C20— 06 


28.7 (5) 


CIS— C19— C20— C21 


-33.6 (4) 


C27— C 1 9— C20— C2 1 


-163.7 (3) 


06— C20— C21— C22 


-0.7 (5) 



CzZ — Cz3 — Cz4 — Czj 


1.2 (5) 


(J / — Cz4 — CzO — Czo 


1 TA 1 {1\ 

1 /y.i (3) 


/^OC /^O/C 

Cz3 — Cz4 — Czj — Czo 


-1.6 (5) 


Cz4 — Czj — Czo — Uj 


1 TO A 

—1 /o.y (3) 


A /^ic /^ii 
Cz4 — Czj — Czo — Cz 1 


0.3 (5) 


CzZ — Cz 1 — Czo — U J 


1 TA A (1\ 
— 1 /y.4 (3J 


c^'^cx i^oi /^o/i 
CzU — Cz 1 — Czo — U J 


T 1 /'^^ 
7.1 (5) 


i^OO i^OI i^O/C 

Czz — Czl — Czo — Czj 


1.4(4) 


i^OA /^Tl r^'t/Z /^"iZ 

CzU — Cz 1 — Czo — Czj 


1 TT 1 

— 1 /Z. 1 (3) 


C 1 0 — C 1 y — Cz / — Czo 


1 1 A O z'/IA 

uy.o (4) 


CzU — C 1 y — Cz / — Czo 


1 1 T A ( A\ 

— Uz.U (4j 


C 1 o — C 1 y — Cz / — C3z 


— ol.l p) 


CzU — C 1 y — Cz / — C3z 


67.1 (5) 


/^T> /^T? /^TO /^TA 

C3z — Cz / — Czo — czy 


1 O /CA 

l.S (5) 


c 1 y — Cz / — Czo — Czy 


1 TA 1 
— 1 /y. 1 (3) 


/^lO /^lA /^lA 

Cz / — Czo — Czy — C3U 


0.3 (5) 


i^TO i^TA /^"JA /^O 

Cz 0 — Czy — C3 U — U 0 


1 TO 1 {1\ 

1 /0.3 (3) 


r^'to /^TA t^iCi r^i 1 
Czo — Czy — C3U — C3 1 


-1.7 (4) 


r\o r^if\ r^i'^ 
Uo — C3U — C3 1 — C3z 


1 TA (\ (1\ 

—1 /y.u (3) 


i^TA r^'yf\ i^Ti /^n 
Czy — C3U — C3 1 — C3Z 


1.0 (4) 


i^oQ r^T? /^i 1 
Czo — Cz / — C3z — C3 1 


-2.5 (5) 


i^io i^OT r^i^ 

C 1 y — Cz / — C3z — C3 1 


1 TO y1 

1 /o.4 \p ) 


C3U — C3 1 — C3z — Cz / 


1.1 (5) 


r^Q r^c\ rw 

Co — cy — o 1 — c 1 


lo3.j (3) 


r^A r^Ci r\y 

C4 — cy — u 1 — c 1 


-17.2 (4) 


/^T /^A 

Cz — CI — u 1 — cy 


AO 1 

4o. 1 (4j 


/^o f^n r\i 1 
Co — C / — U3 — C 1 0 


2.3 (4) 


Co — C / — 03 — C 1 0 


1 TA A 

—1 /y.y (3j 


C14 — C13 — (J4 — CI / 


7.3 (5) 


Clz — C13 — U4 — CI / 


1 /z.s ; 


Czj — Czo — O J — C 1 o 


-Ids./ (3) 


/^T 1 /^T^ f~\Z 1 O 

C2 1 — C26 — 05 — C 1 5 


12.5 (4) 


C19— C18— 05— C26 


-44.7 (5) 


C25— C24— 07— C33 


5.1 (5) 


C23— C24— 07— C33 


-174.3 (3) 


C29— C30— OS— C34 


170.1 (3) 


C31— C30— 08— C34 


-9.9 (4) 



Hydrogen-bond geometry (A, °) 

D—a-A D—a R-A D-A D—R-A 

C33— H33B-06' 0.96 2.47 3.278(4) 141. 
Symmetry codes: (i) .xr- 1 , y, z. 
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